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Continuation Sheet (PTOL-413) 



Application No. 10/801,720 



Continuation of Substance of Interview including description of the general nature of what was agreed to if an 
agreement was reached, or any other comments: On 8/3 I called the representative to explain what was meant by ratio 
in relation to the prior art found. Based on our discussion, the representative agreed with my suggestion to the 
changes in the examiner's amendment to clarify ratio. On 8/28 I called the represtative again and he said he had 
already faxed the previous amendment he believed, thus we discussed the Infante reference and some of its 
differences from the amended claims. The representative suggested a further amendment to further prosecution and I 
suggested he fax the second amendment also. 
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TMI- 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: K. SHIGA, et al 

Serial No.: 10/801,720 

Filed: March 17,2004 

For: PATH CONTROL METHOD 

PROPOSED AMENDMENT 

IN THE CLAIMS 

This listing of the claim will replace all prior versions and listings of 
claim in the present application. 
Listing of Claims 

1 . (currently amended)A system comprising: 

a first device; 

a second device; 

a plurality of paths which connect the first device and the second 
device; and 

a third device which is connected to the first device, 

wherein the first device transfers data to the second device using the 
plurality of paths at a predetermined ratio defining a weighting of an amount of 
communications to be allocated among the plurality of paths so that 
communication loads among the plurality of paths are balanced . 

wherein the third device detects congestion of the plurality of paths 
and notifies the first device of the congestion, and 

wherein the first device changes the predetermined ratio among the 
paths , thereby changing the weighting of an amount of communications to be 
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allocated among the plurality of paths, based on the bas i o of th e notification to 
transfer the data to the second device using the plurality of paths. 



2. A system according to claim 1 , wherein the first device and the 
second device are storage devices. 

3. A system according to claim 1 , wherein the first device is a 
computer, and the second device is a storage device. 

4. A system according to claim 3, wherein each of the plurality of 
paths has a network device for connecting the first device and the second 
device, 

wherein the third device is connected to the network device via a 
network, and 

wherein the third device receives a notification of occurrence of 
congestion in the network device from the network device via the network. 

5. A system according to claim 4, wherein the notification is a 
notification based upon SNMP Trap. 

6. A system according to claim 2, wherein each of the plurality of 
paths has a network device for connecting the first device and the second 
device, 

wherein the third device is connected to the network device via a 
network, and 
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wherein third device receives information on a discarded packet in the 
network device from the network device via the network and judges 
congestion of the plurality of paths based on th e basis of the information on 
the discarded packet. 

7. A system according to claim 6, wherein, in the case in which the 
number of discarded packets received from the network device is larger than 
the number of discarded packets received previously, the third device judges 
that congestion has occurred in the plurality of paths having the network 
device. 

8. A system according to claim 1 , wherein the third device has 
information on the predetermined ratio and a change rate of the 
predetermined ratio and, in the case in which congestion of the plurality of 
paths has been detected, computes the predetermined ratio among paths 
after change based on th e basis of the change rate, and sends information on 
the predetermined ratio after change to the first device, and 

wherein the first device transfers data to the second device using the 
plurality of paths on the basis of the received predetermined ratio among 
paths after change. 

9. A system according to claim 8, wherein the third device detects 
recovery from congestion of the plurality of paths and sends information on 
the predetermined ratio among paths to the first device, 



3 



wherein the first device transfers data to the second device using a 
plurality of paths on the basis of the received predetermined ratio among 
paths. 

1 0. A system comprising: 
a first device; 

a second device; and 

a plurality of paths which connect the first device and the second 

device, 

wherein the first device transfers data to the second device using the 
plurality of paths at a predetermined ratio defining a weighting of an amount of 
communications to be allocated among the plurality of paths so that 
communication loads among the plurality of paths are balanced . 

wherein the first device detects congestion of the plurality of paths, 

and 

wherein the first device changes the predetermined ratio among the 
paths , thereby changing the weighting of an amount of communications to be 
allocated among the plurality of paths, according to the detection of the 
congestion of the plurality of paths to transfer the data to the second device 
using the plurality of paths. 

11. A system according to claim 10, wherein the first device and the 
second device are storage devices. 
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12. A system according to claim 10, wherein the first device is a 
computer, and the second device is a storage device. 

13. A system according to claim 11, wherein each of the plurality of 
paths has a network device for connecting the first device and the second 
device, 

wherein the first device receives a notification of occurrence of 
congestion in the network device from the network device via the plurality of 
paths. 

14. A system according to claim 13, wherein the notification is a flag 
based upon ECN. 

15. A system according to claim 12, wherein, in the case in which a 
response is not returned from the second device for a predetermined period, 
the first device judges that congestion has occurred in the plurality of paths. 

16. A system according to claim 12, wherein, in the case in which an 
acknowledgement of the data sent to the second device has been received " 
redundantly, the first device judges that congestion has occurred in the 
plurality of paths. 

17. A system according to claim 10, wherein the first device has 
information on the predetermined ratio and a change rate of the 
predetermined ratio and, in the case in which congestion of the plurality of 
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paths has been detected, computes the predetermined ratio among paths 
after change on the basis of the change rate, and transfers data to the second 
device using the plurality of paths on the basis of the predetermined ratio 
among paths after change. 

18. A system according to claim 17, wherein, when a data size, 
which can be sent to the plurality of paths in which the congestion has 
occurred, has exceeded a value set in advance after the congestion 
occurrence, the first device judges that the plurality of paths has recovered 
from the congestion. 

1 9. A storage system comprising: 
a control unit; 

a disk device which is connected to the control unit; and 

an interface which is connected to a network, 

wherein the interface is connected to other devices by a plurality of 
paths in the network, 

wherein the control unit sends data stored in the disk device as a 
packet to the other devices using the plurality of paths at a predetermined 
ratio among paths defining a weighting of an amount of communications to be 
allocated among the plurality of paths so that communication loads among the 
plurality of paths are balanced , 

wherein, in the case in which an acknowledgement for the packet sent 
to the other devices has not been received for a fixed period, the control unit 
judges that congestion has occurred in the plurality of paths, and 
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wherein the control unit changes the predetermined ratio among 
paths , thereby changing the weighting of an amount of communications to be 
allocated among the plurality of paths, according to the occurrence of the 
congestion and performs packet transfer to the other devices at the changed 
ratio among paths. 

20. A system comprising: 
a first storage device; 
a second storage device; 

a plurality of paths which connects the first storage device and the 
second storage device; and 

a computer which is connected to the first storage device, 
wherein a switch is included in the plurality of paths, 
wherein the first storage device transfers data to the second storage 
device using plurality of paths at a predetermined ratio defining a weighting of 
an amount of communications to be allocated among the plurality of paths so 
that communication loads among the plurality of paths are balanced , 

wherein the computer detects congestion of a first path among the 
plurality of paths based on th e b asi s of a notification from the switch and 
notifies the first storage device of the predetermined ratio after change, 

wherein the first storage device changes the predetermined ratio 
among paths to the predetermined ratio after change , thereby changing the 
weighting of an amount of communications to be allocated among the plurality 
of paths, based on the basis of the notification and transfers data to the 
second storage device using the plurality of paths, 
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wherein the computer judges recovery from the congestion of the first 
path and notifies the first storage device of the predetermined ratio, and 
wherein the first storage device changes the predetermined ratio 
among paths to the predetermined ratio and transfers data to the second 
storage device using the plurality of paths. 
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